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What is A Network ? ¢ il il o o

What Is A Network?
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Why use Networks ?

Why Use Networks?

» Sharing...

» Data

» Software

» Printers

» Processing power

» Access to the Internet
» Controlling...

» Security

» Administration
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The Network Server

The Network Server
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The Network Client

lses Resources

Write file to drive C:

Write fileto (3~
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Peer-To-Peer Networks
Using
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Sharing
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Windows NT Workstation 4.0 -5
Windows NT Server 4.0 -6
Windows Professional 2000 -7
Windows Server 2000 -8
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Network Adapter Cards iauill iildlhy

Network Interface Card
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= Physical interface for the
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Network Cables

Coaxial

» Thin and Thick Ethernet (10Base2, 10Bases)
Unshielded Twisted Pair (UTP)

» 10baseT, 100baseT

Shielded Twisted Pair (STP)
Fiber-optic

( Twisted pair cable ) :4 gasall 4x g3 all DLY) 1 J4Y) £ gl

Jiadg A= ) A el DL e Agana Al el ol JAIA e L. il Sl Jia
STP A4 5 UTP Jg¥) cand JISY (o £ ol 138 (e Al g B LAY 4 iy JAINE (e Alaall DY)
< Sigal) (e dgang Ajle Al ana AU £ gl (819 ATig e g Al pad ) jsgdiall 2 JY) £ 5
c ol A a9 A Al

RJ-45 iy Twisted Pair Jusly Aaldll cdla sall

100 ¢e Wliagi ddlua 135 Y Star g4 ¢w Ethernet ) cilud A DLl (e £ ol 138 aadiy
1O 5 ) A ganall A gajal) DY) andii ... i

LOall) e (STP) 1 _ais) ( Shield twisted pair ) sthaiall 4 gasall DLy .

oAl dad ;) (UTP) @ W _laia) ( Unshelled twisted pair ) sUaka uad) 4 gaaall Dl . o
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PO Jasen Ao Lgia A ganal) An g3 3al) DL (3 b iS £ 63 Aa

Cat1 | ------ >> Voice

Cat2 | ------ >> 4 mbps

Cat3 | ------ >> 16 mbps

Cat4 | ------ >> 16 mbps

Catb | ------ >> 100 mbps  “Leladiud g lo gadi DY) JiS)
Cat6 | ------ >> 155 mbps

Cat7 | ------ >> 1000 mbps

: Coaxial cable 4l g sl

i ) Cilad g dadilicial) & B gl ASY) g AlliEa JISAL Al g agedd) (g AL S LS oda Apdd
Cdagd ) i) g ALadl

G e Pl 3 LAY jag a5 2185 ) 5 Ly Jaad ¢f ¢Say Thin coaxial dagd e i
3 galalls aadice g 4500 Y 3 LEY) Jaad S8 Aig jag Sl Alaay Bagie Thick coaxial 4
C oA e A b Gl Jua gl (g Y

Coaxial «dus

o T
L Aaldl) EDlua gal)

( Fiber optic cable ) :4yi gl caldy) @l ¢ ol
s g hlSa g2 g 5l gSh (unl g 5 gudall Aol gy bl SR ARyha (8 g Jan B jliaa B e Lgd L) ol
tlgda & Jraa Alg B piuall cilE A 3aildl
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xS Jaw o e

Clilea) & culilasa 2 5 400D B culilasa 1 e 3LAY) Jasy o 08 3 Aol
. By

P PRV I ENR VS35 W \( O DV

O siall AN U8 (pe A gl B LEY) Cibad A of e Y Y Ol .

Fiber optic
(Wireless media) :4sludl JaiY Jibwy -2
hybrid . cilud ga aadins

A Ja gl g A @ S Jo sl Jaa sil) Aol
wireless adapter card . sigsa jga & Al ABuad) B0 o AN

Cable-Less Connections

» Narrow band radio transmission
» Subject to interference
» Security issues
» |nfra-red transmission
» Line of sight required
= Other light sources can interfere
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Scale Classification of Networks

(LAN) (Local Area Network) dudaall cisuld) =9 f
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o COL Jlaniad (Say Enag daluall Jdaa Suma B gl B yglada (e Bae ¢ dalg e B ST La
g 5 8 5gaY) Gm Jua s

Local Area Networks (LANs)
L

| —
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i |

E:?gﬁ

(MAN) (Metropolitan Area Network) ddaw gial) cilsudl) :Lils

Aaliy) MAN s« Aaall (g gina o (9809 dilaal) Sl G Laa juSf (985 La Bale (A
Joy o el (A g Aplaal) pania ciad @l )5 L LgdST g Anaild 481 i (hlia e Uiyl JAN Ciaana
o3gd b )l Jilug) o) Ay e LYY SN (e pogil 138 dayy (B aadiiey g B glata (e ) Adyta
J=aiiy LANS il d g dae o sgiad o oSa MAN b 5 480 cle g a 4080
- dma \ghilua g A8l L gee (g Auleld) g ds pudly

(WAN) (Wide Area Network) dau) ol cilsudl): Gl
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Introduction to Networking
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Wide Area Networks (WWANSs)
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e i) sl
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Networking Architecture

Networking Architecture

Bus networks

Star networks

Ring networks

Combination networks
C5SMA — contention networks
Token passing

O 33U 0 G @l aulial) ananal) waail g ¢ LgolilSe) g AUEY pld o Adlidal) asaliall) i
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e by gl AV g ) g8 Bus iy < Bus ,Ring and Star & dului aslas
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Topo[og_y And Communication Methods

Topology And Communication Methods

* Topology
= Physical layout of network components

= Topology defines:
v Cable types and length of cable runs
v Network hardware required
* Cost
* Communication methods
= CSMAJ/CD

= Token passing

G AY) clgSall g DY) g @l jiguasll Juasi W ali AN 4 ) Topology Network s
. Design 4 Physical Layout L 4se (3l Topology gllaaall ... dSud ¢y oSl
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C el oda i) —2

i) A AEY gad -3

Al 3 <l gl -4

P i gSall oY) G AY) g ASEN La anenal! & LEA) Ais )3gd
. Jmaglll DL g 58 -1

A Ly £ 65 -2

Cable Connectors ¢Mdd dald cMage —3
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Bus Networks

Bus Networks

I

Illl i
Terminztor g - Terminator

Data sent to all computers

Addressee reads data

Diata destroyved by terminators
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Ring Networks

Ring Networks
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CSMA/CD

CSMA/CD

= Carrier Sense Multiple Access/ Collision Detect

jpy =
BPREESBLE
Termnaior g & Teminator
- Carrier Sense

Listens to the network to determine if it is being used
* Multiple Access

Data can be sent by any machine when no carrier sense
= Collision Detect

Has there been a collision of data?

LA

Carrier Sense Multiple Access with g ata—ill GiLé <) aa J9—a gl 30aiia JBLY (pucal
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Token Passing

Token passing
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The OSI Model Layers

The OS| Model Layers

Application
Presentation
Session
Transport
Network
Data Link
FPhysical
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.physical -1
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Communication using the OSI Model
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Communication using the OS| Model

v [
| Application [ " Application
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Session [ % Session
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The Application Layer

The Application Layer

Presentation

I Application I

Session

Transport

Netwaork

Data Link

Physical

» Support for software applications
= Network access
= Flow control
= Error recovery
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.Association Control Service Element (ACSE) -1
.Transfer, Acess and Management (FTAM File) -2
.Handling System (MHS Message) -3
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The Presentation Layer

The Presentation Layer

Application | = Data exchange format translator
Presentation » Data encryption

Session » Data compression

Transport » Redirects requests to network
Network

Data Link

Physical

Al s Ahd) o) Llall 3 glaval) Adall dsiiall dpgdly il JiS&S o Al glasall ABukal) A g
0910 LaS AQLAAl <Y gS g9l G dwa Al O Al gl ABahal) 038 (O LaS ¢ Jliad g ) Ailes (A
Baaliiall g 35 Al AL dia N W & 9 JPG s PNG 5 PCX Jis jsuall (pe ddliA) dsal) Jogay

M g AN cli) dae S8 cilibyd) Jabday Lyl dddal) o a g8 g ¢ addiiceall galipe Jid (e

Eng. Mohammed Abd EL-Kader

N



Chapter 3 The OSI Network Model

The Session Layer

The Session Layer

Application | s Sets up communication session
Presentation = Computer recognition
Session = Data synchronisation
Transport = Rules of communication
Network
Data Link
Physical
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.File System (NFS Network) -i

.Query Language (SQL Structured) —«

X Windows -z
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‘The Transport Layer

The Transport Layer

Application |« Data handling
Presentation = Error free delivery
~ Session = In the correct order
I Transport » Acknowledges receipt
Network
Data Link
Physical
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.Network-Oriented
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The Network, Layer

The Network Layer

Application | |« Data addressing

Presentation » Translates logical to physical
Session address

Transport » Determines route for data
Network » Manages switching, routing and
Data Link congestion
Physical * Router and Brouter
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The Data Link Layer

The Data Link Layer

Application |« Prepares data for the cable
Presentation » Destination address
Session » Origin address
Transport = Control information (routing, packet
Network structures etc)
Data Link * Data
Physical » Bridges
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The Physical Layer

The Physical Layer

App“’:ﬂtit_m » The hardware of the model
Presentation » Cable interfaces of the NIC
Session » Transmits encapsulated data from
Transport all other layers
Network » Defines the electrical connection
Data Link between computers
I Physical » Network Interface Card
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Network Devices

Network Devices

» .. and where they fit in the 7 layer model
= NICs
» Repeaters
= Hubs
» Switches
» Bridges
= Routers
« Brouters
» Gateways

Modems
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Network, Interface Card (NIC)

dL g il L4 l_ijlé.

Network Interface Card (NIC)

: Application

Presentation

Sessiofn

Transport

MNetwork

Data Link

» Hardware for sending
data between computers

— g

alaby 30 e (Parallel) ¢ sia JS& gl o clibal) Jagad oo U ginal) A ASEY 4By
94 AQAY dBUay 8 dagall 03¢y aghy oA g AL Alu e (Series) Judada JSdy bl A (Bus)

.Transceiver Jaiwall / Jud

(i) laal) Allalal) Al aa Sialia (98 O Ad 3 sal) gl JAIS LS Ay A g i< da gl A
e Adaiall o AY 5gunasl 3 gl ae adlily ¢ (pa gl (pSal adaiod 31018 dapll) o da Jand dua
s by 5 Ailgal) 310" Ciag Ly da sl Al o gl LASUEN 45 5<al) g Aald cDLua gy Lguany

A cMuagiy g guaSl o day 3 Adacd € Jwad Eus LAN Adapter gl 'A<yl

Slaglrall el oty 2685 dagll) G 5 gaaasl) JRNAT slad¥) (ad ¢ (Cpfign daddy a9l Aa gl oda Gl 13gdg
O Claglrall Gl (A aSali dagll) b 5 gasasl) AT olaBU dpedlly il « RAM 3813 1) g (e

ALAY cdlua s alal Y g

Eng. Mohammed Abd EL-Kader

N



Chapter 4 Network Devices

—d Aaddioiall Lpud il 459 SN ) LAY Ciliaal o goa Al Lali (e apdly (ald JAde ABUayl) 2 3¢
Sl il B B ga gl JWSY) 3k A 65 aa ap Bl ISy (AUAY CDLua g

g (a b ¢ Al cDluagiy gt (e 08 B cilaglaal) & Al de ju dyilsa) DAY il
A (a oyl Aingdny el o AWlig ¢ Cilaglrall Ao ju il 2685 of NIC JLady) 4By
G Ayl 8 Al Gl e s she Gl bl (e cilaglaal) JSG ity a gl ¢ Wale O LaS ¢ Lgd
O bl () ¢ (0 o) Ly o a0 S LgiSay a9 culy Aad A ) 2l Bl A Bbit

AGAEY g e dag A ol Adsda Adae B o) g dal o) gl LB Baal g bit cy JSdy & Aty (G

A laal) Afhala) cilSud Ua Gaddy ¢ A<l NIC Jlany) ey (e 3 58 48lida £) i Ui o adl gl g
by s Ailga 51 ot sy Uil sl SE o3 Candl (puly 085 lapan cilillad) odn (1 ¢ (i 4Y))
1=V (i o Ay TR A AR ) die (Slg ¢ Sigaath g Oy AN (s das) Jay oLl
Ol (b By 3N g ¢ Baaml) £ o) A G (G980 agdil O W) Wile (8 ¢ clBlal) (e Byl
i)

) Adatal) Ay Aaldl) cDlua gl (e (e o8 Lagas a1 AGED Al Auasll) £ 55 — 1
£ 9— Aaat Coag Adld (da gl JLAd) ie 431 1Ml g Twisted Pair g Coax cdUly Jaagil) 3k Jia
- Dlpa gil) ARy pha g

¢ A JuaN) A BUay £ o8 aaad o LgiSay a8l gl B da sl ol : gusast B WY1 dall) £ g8 -2
S a—aSll AdR) ol i gl IS e anlihy o) b llaall 1389 ¢ (538 sl llaal) o g gial oY) da gl
. g adlall PA (pa

Ay giada e (ANl g o JAY) il gSall aa Jualy L g8 Lgaa Jually Al 4804 il gSall d8LGYL
g Bl cuds o Aald Jalaa ) Jusli Bus e glaall 48U cdlua i 3iuh oo dldg (Jla)

Eng. Mohammed Abd EL-Kader Eﬂ



Chapter 4 Network Devices

e LA da gl (o) cnlii Ay AN Jalaall Aty Aald g oY) da gl dutia B chaa o gl Slia
a—ily 03 JANA ) e ¢ Llariad O caag A Jlay) ABUay £ g daay A1 da gl dusia o8 1M
.Slot g

Cra B £ gl b pllaall dald g i gaasl il gSay Aaldl) Lin gl giil) o i b AN clisadh aag
tlgia g W gkl a8 38 mllaad) LY g (pe il glaall ALY 403000 CDLua g3l

8 ¢alm ualal) PCMCIA i< cdpaddl) 55 gaasll 5 jgaly Lald 4aaii 29 PCI 3 VLB 5 ISA
£ 9— daail dllly &jlgay Aaldl "JAIaal)" F4RLY £ 55 A8 e agall (e OB 13gdy . Adganall i gasast
AQA Juaty) A8,

Repeater

Repeater
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Bridge
Bridge

Application Segment network traffic

Presentation Increase network distance
Session Link dissimilarly cabled
Transport segments
NEtWU_”‘ » Operates at the MAC sub-
Data Link | +— layer of the Data Link
Physical Layer
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Routers
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Presentation multiple networks
Session » Maintains a list of addresses
Transport and how to get to other
MNetwork — networks
Data Link » Works out the best route
Physical » Requires a routable protocol

Dasii L Y Badtial) £ g AN ) ClSdl) B 1as aga Jamy Cilga gall ol
A A S (e aarg A guale S o3 culls o ia g AT ) AW cpe il LAY Sl — 1
cslball Jladl gl Jaasl dal e @kl Judl pua i -2

P Al Jan aalay .. Lgda paal Bary dde Jaaly g g i Jhe dsagi Joos clgagall (B 2

3 s AY Glgasall 58 Al (g Jlwall A 4 5 IP Al Jie clSudd cpglis o cilga gal)
-l Alaldl) clilal)

Taaina Loggun g8 o9t g Ll Jlasa Guaal Sl 1 4y dadll) <ULl JLSA) & Router ¢ gad
data link layer 455 dadal) L o1 535 Jay o a gl 4T Tan dagall Ciila gl e ... IP address o
. FDDI s Token-ring s Ethernet Jia 4dilisal

il 3 3¢a) e Router ¢ IP JsSsign Ao Taaine < i) B o j3dl 3geal) 98 Router uiay
. ( Network layer ) 4z

Eng. Mohammed Abd EL-Kader @‘



Chapter 4 Network Devices

el (pa (ST AN clind) B Ylal sy g Adaadl A auwgil addicy S 92 Router 4a gal
Adlide Y oS gig g asabal ) g3 ClSu

e el dglia Jleel cilga gall a8
LARNALY ACEY alud) Cp g el AS a8 itk — 1
Maa Al alud bayy -2

.Broadcast Messages ¢asiicall asand dga sall Jila ) g Tl V¥ jgmal) (usan g Lgddd
S G g ) AS iy il Lakad g sl st ple S

O gt LaS ¢ clbud) ada Ldaad Al g ASud) 45 giad Balinal) e glaall 351 8 Cilga gall podaiad
AR Sl Y 6 989 ! Badae Cilaglea Jalily il a gl g ClSUE Bae pie adad) oda An gl

Al gl sty lld g A o o AY) Cilga sall e A sl Cila gl AS jLey Cilga pall 685 LS
sl a addiud LS Jualy) (gadad A JaE AN decd ol A Jad g Jen A sil) BaleY cilaglaal) o2
AL A bl s A g1l ) jlacall g ddial) LAY Cilaglaall

3 TCP/IP Js—Ssig 0 dman iy alilly dacd o) QY g Adaall clSudl) o Jay ) g gal) b
Lo Aa A TCP/IP JS 5550 Wagds Ao e clibd) Laja A dga gl o) sic dan 5 39 aa
Aol gl Asui A Frame Relay JsSsign Wagdy daa N

A B g e clibul) aja 4 il Lalaa ) Ll aaad o duil) do il jlucall 481 yay 4 gall o iy
addi S AT jlua JLofd) oSaal) (e Al Jiiual) & Laa e o Ll ol o3 lual) 13 sl ¢
Agliiay AY adall dgay o) sie waadl dsa gl Jglaa iga sal

Al cilagleall e (Routing Table) 4 il Jgia s sing
AEY o glie o — 1
LAY alGdll Juay) dds -2

Eng. Mohammed Abd EL-Kader @



Chapter 4 Network Devices

A clga ga G b8 gkl & jlwall -3
L el 02 e clilil) Jluw ) AdISE -4

S AE Y o clgasall el e pa daalilly Ll mand Al Gl B e cilga gall G ot
ASd ABUay JS L ol AN Gl o glie Je SIS G

9 cogmall Lgaadind A Al e CANiAS Cilga gall Lgeddind Al A gl Jglan Of Badl o agall e
—s > I MAC JsSsissm custis Ao s gfiad jguall A dagil Jglaa o B CDIERY) (e
=S Os—is Ao (g laa A jal) cilSadd) cpglie Ao cilga sall 4 i) Jglan (g giad Lady (ASudd)

AQE) e s

A jn S8 o Bala ciblery a9l O g Gilgagall (Y Al 9 gl Q] (e Uny) g gal) uias
JY) A el (8 Baumy Al LY Agase 08 ) 9 bl ada Cilga sall alud Ladie ¢ WIALS cilily
Al dajadl andud coglhaal) Bamall ALY pay A An gall L) el A g asdy

=2 Jiuall g Jusall O gie @) AIul Angall aghy AT D dase (e pgaly Ul s a6l Lady
Ales (81 5 cAna (38151 g dagd ALiuall Al JoS g0 pabiivy JS8 Laghila udly a gl dajal
Al g Adupall AGAY o) gie o Jdd adial Lad) g o glind) 03] 188 g AT Y A 63

tols Lo adadl g gall asal dlae panais
A e gl e A gl clibud) ade —1
Sl g (Traffic) jgsal A s alaajl Julis -2

cosd) e A0 jlally CUlSUAY (s e gl 3 WS JAS) aladid -3

.Subnets sde Lo (lhay gal aludl ) 5 S A el 4n gal) Agie U aladiud (Saall (e

L&l Broadcast Messages ¢asdiual) JS ) dga gal) Sl 590 (e paial cilgagal) o dua g
.Broadcast Storms il go &igaa (e adai L

Eng. Mohammed Abd EL-Kader @



Chapter 4 Network Devices

P algagall b Ole o dlia
.Static dislu cilgaga —1

.Dynamic 4sualin cilgaga =2

t AUl ALY ASual) paa (he ASSLud) Cilga gall s
g aSadl) g A gl Jglaa dae) -1
AGEY Je 5 b gial) c jlual) 5 cilga sl paas -2

o ASaalial) clgagall L ¢ uSh 9SG ke b ASudd) paal A0S ga algall o3a oY )BT
9oy G Jaida aka ) gliad ¢ 13gd o Al ol luall g clgal o Lgadly G
= =AY Cilgagall (e lagleall JLEAL a sl A 5 cAdSlad) g gal) (e dadad S s LA
A gha Jalge Bae o AN 1A ading 9 ASUAY e adadl das sl cndY) ) RN A ALY

AAlEa) @) laad) e alaa N1 ik

tlgda g ¢ cilgasall 9 gmadl G AS e Cailag g clia Uy
LAY G a el Aagi -1
A gl clsudl cay e alibal) Juy) -2

GA Ay, Ofar ¢ il ada b Lagha A e ey S0 g ¢ Guilgad G s el daldy B Ul
iy al 1Y) g Jiiiad) Jlgad) Glsis 5 Juall gl Olsie ssm s Y sl O W 1Y) el
OV ¢ Ada cilllal) A andll sa0 La aledl) JS L dajadl i a gl A0l Sl Slgadl ol gis e
Sl M8 B0 Lealedl g 5 € ASull) il 1Y) 81 g Aldia M8 AL Lgalud § 5 i ASLEY s 1Y)
ALY o) ey Jo Bgate JS4 Lgitay ) oaaw Al o 3 3¢aY) 9 aladY) JS N Aajadl oy Jia

-

g g5

Olsis il dlll g Yy LS 9 Al o Sl JS ady ol sl et Y g g gall Ay L

Eng. Mohammed Abd EL-Kader ﬂ



Chapter 4 Network Devices

lSui Y odgy Alatal)l s AY) clgagall Cnglis SIS (gt LaS dad gl ASuill 45 gSal) Aalsal) ASuEY
Gigia i A Sd g Gaddiacall S ) Jila ol 1Al el Y Ll LaS ¢ L) Dulial) ajad) 4a gl

.Broadcast Storm

588l & jlaall aran Ao i i Cilga gal) Lol QAN G 3 g sl o V) jgead) Gl Y
cogmad) e Ul JSy i) el L8 cilga gall Jao el | BT G g ¢ g Juall) JLIAY W p0as

AUl A A Y Cilga gall aladiad dalay cud dild dGL) Jal gl aran (e DU
S 15 20 e ehal A aludi g gias — 1

TCP/IP Jia 3ina ¥ 58 515 3 pddiesd Wpuany 5i alod¥) JS -2

WAN 4<é aa LAN 48d Juagi N zlias -3

‘Brouters
Brouters

Application » Route packets across

Presentation multiple networks like a router
Session » Bridge non-routable protocols
Transport = Cheaper than having a router
Network |«—  and a bridge
Data Link | «—
Physical

Eng. Mohammed Abd EL-Kader ﬂ



Chapter 4 Network Devices

Multiprotocol g Brouter am— 5 clgagall 9 jpu—all (—a J—S & Jaa O s S 9

a8 Y Ladie <N oS gigl) Bl pa S 9 JeS i ae 4agaS Jar o) pokiien 8 (Router
A gal) aladily dala

14l algall Brouter agé;

g gl ALAE 95 jlida Y gS g9 A i — 1

Lilgagall pa ABH) gial) b Y gS gl g ar glacll juaS Jary -2
e daga g ped aldDl) (e Sl BeliS g JB 4GS (3ay -3

Gateways

Gateways

Application | =— * Links two completely
| Presentation different networks
Session
Transport
MNetwork
Data Link

Physical

Polariig Gaallad cp dy g Jlea 48 Gateway i 4 sl
Adlisa e S gign — 1

Ll asal cplie avaal -2

Adlide alsl -3

Adlida asalas —4

Eng. Mohammed Abd EL-Kader @



Chapter 4 Network Devices

DA a4 g (Sl g il gl de YUe AL

Lo S (B Al )l Ay gl Juias s Y )

Al adi) Juliual) podaioy aaa JSE ) Al an i L
Nl ) Adla )l A g s EIG

b 9 IBM daliil Al 9 NT Jgalyg a93a Jie Alilia i & Jand (AN Gl Joy ) il gal) podaiad
a—i Lgia JoSgigl cilaglea JS AL asli o8 A AQAD e UL ada aldy agf Gl Gl Jads
Bl 0 L 13 ¢ ALeual) AW B pakTunal) (g8 g ) e ghnn Lgtl) i g Aujal JiS.5 v

LA JSgion A JsS g (e AalS Jyead diles g s 4

9 A gl g cuall dad gl il gﬁ oA 24 J,A,S& LIS 9 ¢ Badsa daga <l gd byl gal) e
98 9 Al al) jgal) (e ainy CN Sl G dagnd (e Al sl e g LAY cillandl (Y ) kA
a) JSE Y O g dagall o3¢t kit aada A gl e Al Sleal S O Guadey A Jlgad) 3 se

-5 A alga

ool Lagh il sl L) e Jials
Aulled g 5olES Baaaal) Letiagas byl gal) PYH -1
356 Sl e Jaal) e Cidis -2

P Lay Jiaiid gl Lal
Al 5 gaaa Lgalga o —1
Aglas (o -2

Lol AdlSe -3

Eng. Mohammed Abd EL-Kader ﬂ



Chapter 5 H

Network Protocols



Chapter 5 Network Protocols

What is 4 protoco[ 7

What is a Protocol?

L Rules of behaviour
= —

NOS NOS
Protocol ........s Protocol
NIC & Driver NIC & Driver

&

G ptad L g cJlaatBl piiadi ) el a1 g ol A (on Ao gana (8 BLe b N g8 53 gl
Pl g Joliilly 4dlida Jga (e Cmpesba slial) ald A8 aaa% Alima < gS g g lind JUaS dpila sloal
sl AVl Cil g8l daad gd dagall (udi Lgd Jigasatl cilSadi (A N oS5 gl OB cagln Lasd Jlaly) g

AQA) o AR Cl figaall) G Jolil) g JuaL asati )

Do NSl ety Lad Lgdh ma g saY) (any UiA

Jgidadag g Lles b ARNAAY N oS gig ol (pe Kl Sl —1

L Jas LA s Jand O (Saall (a <N S g g Bas -2

A 9ol e JeSgign -3

Protocol Suite si Protocol Stack awl Lgw Jaxi (Al < S 689l de gana Ao (3lhy —4

JeS g g Alda JS g (i gh Bae (1 (ye%a ol L) Ao N oS gig ) (1 Ao gana AT (Say
s AY) G ghl) (B N S gig (a0 ga JalShg Baae Ald gy a gk (e

Ao alga i Alma b ghad JS A9 il ghadll (pa Ao ganay ol AA) o cilibyl) J83 ALalS)) dland)

18T 4 8 a0 A% o S g9 Ae gana gl daaa JeSgig g B ghd JSlg (s Al Bghd b LET (Sa Y

Eng. Mohammed Abd EL-Kader ﬂ



Chapter 5 Network Protocols

Of Aaadle quag LaS (A o Slga IS Agpliia )5S0 il ghaddl ol o LaS B ghadl) 03¢y Adlaiall algal)
sl gl Julia ol Jgall aghy Lady JAY) N AeY) e il ghadll oda £ Ll ashy Juyad) Slgad
AV A SR (e G gSan S < ghadld)

DA algally alAl (o Algiia SN S g gl (ST Juisall Slgall B
.“lja UJ‘ QU‘*\S‘ a.y.aﬁ -1
sl A A gial) il glaa ddL) -2

e U clily) juass -3

D Jaadly Jiinall Slgad) (A < oS g5 g ) 2 g8 Laly

ey By e clibd) 2 3a Jaldsh) —1

Aal) By e gt JAI3 ) bl ada JBY -2

sl oda ) ALl asadl) cilaglia 35 B g Al yall clibud) aja JS azand -3
Jgrand Baley Abiga 3913 L) ajadl o clibed) ol —4

.l adiuBl A8 da ggda Buga A gl ) I Lgrand saall bl 4l -5

O ) caa JuaRy) Jo 5 ad e g Al g ra ddaal) Sl cuilS Glad) 0 AN e clivlall) Chaiia s
ClSed oSl L Lagd Jlaly) o 508 ClSa o0y Ciaual g cilSudd) A dasdial) i) Cuasl
.S

3ac e (Destination)i—ga sl duil Y (Source) jdaal dsudd) (e il 48 o o 3ty
CAdd) e S jlasal) Badatia L) as a8 Al < oS g8 g ) Wi ... Routing 4 sill acd < la
N s—Sgiguadl 0da (¥ 1 a5 « Routable Protocols 4—a sill ALIAY < oS 68 g ) camid ddaal)

c e 333 A Lgaal Ol Aad g ASud 0 oSl Adase ClSuE Bae Jay (A andid

Eng. Mohammed Abd EL-Kader Eﬂ



Chapter 5 Network Protocols

Connection-Oriented And Connectionless Networks

D Oand ) ale gy N oS 68 gl amdid
Connection-Oriented Network - 1

Connectionless Network -2

S A Al 3 03 ey sdie Juall el Connection-Oriented Js¥1 g sill (e JsSsig sl aghy
e A8 gfiga sl Juay) 1da ghayy Al A Alaidl 5 3¢aY) o Virtual Circuit 4wzl )
Transmission  Js—S g sty ... ASd elai g Jmas A (o D s 8 4ty i) alecll
Jua—) dga g Badaa Y sSgig ) o Lol g ¥ia TCP jlaidly Control Protocol

. Oriented Connection-

o oll 5 ganall aa | pdile Yiadl JAg3 Y gild Connectionless (SGl g il (e <Y oS g8 gl Lalny
A8y ) oda (Slg ALY £ (pa Grung Laa S de poy JEIE Uil ¢ Hry Laa ccilibd) Jlay) J@
g cdaad at ol Jla ) U pUadl cfian 1Y) Lagd A jaad Jase W A ) la0 48 68 gal) Al cuud
S dagie N oS gl g ) o Lol g Ytia IP jlaidl g Internet Protocol Jsssis

.Connectionless

s Bada
el o glhyg clgles (B ali g (el ] Gaag Y s AQLAY o S5l Jas alily ¢f iy
4_c gaza 4 Protocol Stack (@ Wilu Uy L ... layering aw) Adlidal) < oS ¢ gl Gm algall
ps—iy Cilida JgSgign o 5 gind Ao ganall 0dr (B Ak IS claa Ldoe (B ALaliall <N oS i g (0

LAdlida A8

e JLaDU agi gl die) GlGAl adaal madd LAl 485 Protocol Stack ¢w i) ciligal) saas
L diia Y S gl and Ao ganal) e Jdud) clidall Y S gig p Ao sl g AT Criaa 3 3¢l
—i A8, )Y Protocol Stack ¢— Ldadl cilidall saas Wi ... Low-Level Protocols (s siwall

e

Eng. Mohammed Abd EL-Kader Eﬂ



Chapter 5 Network Protocols

High- s sieall dadi ya Y oS g8 gpad) and Libad) cilidal) < oS gig Ao 3l g cJual) gl s Lgsd anlis
bl A B N Sgigll et 3 ) LIS Protocol Stack «ilih & Usis ) Wi ... Level Protocols.
L ildadalf

Binding - »seia

Protocol ¢ps—sil Lsa Lgaii iy <N oS 559, by L o (A 48y k) e Binding glliaas (glhy
CASUEY) Y oS gig ol s dll A Sl aUAT ASly o3 i ) aaay lea < S 689l oy ... Stack
A dany BLS Y 138 old ¢ Al ABUay aa Jand laa Adas e Y 68 555 ) (pa Ao pana dllia il |3

Al Juall galanl o oS gl o Sl B

JoS ol R (oS Cung gAY N S g9 (e As gana pa bafipa TCP/IP JsSgign of Lisa i) otd
A b ol Ao ganall (B Agly 3 JsS gl ) LA JUEIN) ol Alids Jdd 138 cabgdd oy o3 JgY)
dae) oSaall (pa LS ¢ ASd) dae) B g el Cpe S ey prand L Y 68 g9l day ) Ales L. laa
9 ligSa pa i) oy ) dslas aulali Bale) (Saal) (rag ¢ paiienal) clabiia) g qualdiil by )l diles

B Y S g

JCP / IP Protocol

Transmission Control Protocol / Internet s <o il Js—S 590 Ju ¥4 aSadll J oS gig
O Adlidal) £ o315 Sl prand AN < gSgig (e 434 oo 3 ke g4 Protocol (TCP/IP)
G AN AU Jgay g 4 gt g il pailad TCP/IP JsSgigsn A ... Win Lad JuaNL 3 3¢l

LA ) ga Cpa BalEIY)

Eng. Mohammed Abd EL-Kader IEN |



Chapter 5 Network Protocols

gAY 3 ) daial) &gl an Lia ASy JB (0 1969 ale A Lulud TCP/IP JsSsign gkl B g
13 asdiu) B 4... US Defence Advanced Research Projects Agency (DARPA) S <)
Advanced Research —<i ¥ gla 15 s daiall &igandl ay jldia ASud U Aad) A J oS g5 9
iy i) Cpy day 8 @il A0S 0 3 e & 9 Projects Agency Network (ARPANET)

BB Jlae A S g T Ay

£ Om (38 63 ladal asdienal) bl JgSgigul) 98 TCP/IP JsSsigpm gaal cuadl et ia g

AL oS L. oS gigul) 13a ac i dacd gl g Adaal) clSdd) Qe Gl Ll g 63 3l (e AdLA)
NSyl & [P 9 TCP ¥ g8 g9 yfiad (Slg ¢ <N S g9l (e 48 gana (0 TCP/IP ¥ g8 59 0
Yuai Jbgs sa g Transport Protocol Jaill Lawis TCP JsSsis s sny ... 48U oda B 4y ) gaal

@iy Lasad jhgy g Full Duplex slay) z gae Jua) asay 3 Connection- Oriented L s«

bl

Gaa Jall (99 clibell sl b gs g2 g Network Protocol dsud JsSgigm oo 3 ke oo IP Laiy
A b b Sl g Juupall i gasall) (p Adlide @l jluse clibil) a3a @l ... Connectionless
p il aand g i Bale) 8 Jsiwall 98 IP JoSsign M Ligay (A alal Jsa g die 5 @i AN

AlaY) aliy) e J gaall

Jand SaSa ¥ S g g 0 lia ¢ 223 TCP/IP ¥ g8 g 48 (A IP (S5 pa Alshal) (udi o
A & g Internet Control Message Protocol (ICMP) Js—Ssigsdl sa 5P Jsssig
¢l L ¥ Al Jlu ) A Jslaa g claa 138 Connectionless Jualy) dase 4axd [P IS 5
B Sata 058l ICMP JsSgignn U9 (Ab U g ¢ Lgda of JsLiall o3n to i jmill [P oS g gl 48y ka
O U 81 V08 .. IPJsS 989l Jaud Y Aadlh oy ik J9S5ig 0 8 BULs g2 9 ¢ IPJsSgigol Al
J—iaiy ICMP JsS g9 Ugd M« Adbald dga ol ) g (obld (S Wgiigie o5 38 [P JoS 5 daja
ICMP JgSgigsn des ¢ 2 13gd ¢ AlSial) oda Jad Sl gali ol Lggoa o 9 ASal) 0 )l sy

L) Sy} (A IPJ S s Jas Adgfiga (e 2

Eng. Mohammed Abd EL-Kader H



Chapter 5 Network Protocols

13 Mt Ales (5% £ ol AT JsS 5o s e AN OIS 13 ddes B Lk TCP JsS 5 iy
User Datagram Js—Ssign s—a JAl ¥ sSgign 2 TCP/IP daja B TCP JS 5 Al (pud
il g i Adi Connectionless Jual) dass day pw dadd 350 82 5 Protocol (UDP)

- TCPJ sS85

Al e oS giguull « TCP/IP e o8 89 484 (he Lilnd) ciliuhall cpanals
SMTP -1

FTP -2

SNMP -3

Telnet -4

Al Sl o Jsiwall JeSsig s 4 Simple Mail Transfer Protocol (SMTP) JsSsig s i
i) JAal P s TCP (A S g9 0 pddieny 52 5 (95N

s AT 5 e O il el o Jsiwall 2 File Transfer Protocol (FTP) JsSsis s baiy
P sl ey 52 g ASud

o e A g A deda -1

calaal) o Jasil) -2

A ) Jads g Las -3

Llilal) dallea —4

& e sk 53 g Simple Network Management Protocol (SNMP) JsS gi g Wi

fa ashy 9 Adl) e il 31 pawia b Internet Engineering Task Force (IETF)
slbdl gl JSlda &igan oo Ml Qi o3 L ga 9 ASully Judia Slga JS (e 3IY) Cilaglaa
Dlghe Y gS g Bae e Jaladll aolaien JsS gigll 138 ¢« Al Lo

IP -1
IPX -2

Eng. Mohammed Abd EL-Kader Eﬂ



Chapter 5 Network Protocols

AppleTalk -3
OSI. e sS g9 4 daja —4
DECnet -5

Jidis 9w o0 AT Sl ) Jsdaly ey sgd FTP Giilli ol dguldia Telnet Jos gy ciilliy e
P A Lad a9 JLaal) g Adgigall A TCP/IP < oS g9 daja < jran aal ... dnle iyt
e AN Al ) Jemasd) —1

Intranet. cdl i) 4wl ) Jsa s -2

Routing. cilibull aja 43 65 asa -3

JAAlAAY B gaY) 5 Jedall daal JuatU LAY 4845 -4

LN Sl (0 S pa aaldll g asal) -5

ol o YL Jiati TCP/IP dajad dclad) gend) Ll
Jaddal g sl dajad) ana -1
e gial) die -2

) Aadai  Jaas o) gkt a1 A JB liapual 88 (yileal) cpitgd Aueadlly

NetBIOS Protocol

e aa—a 3 g high-level Application Program Interface (API) JsSgigondl 134 iay
Yo—Sgign oud AlBa g 5 .. ey ) Le 395 Jabg Jie el gy g el p LA (e ppall
cildpal 393 aadicy g4 9 LAN Interface 4alaal) Auill dgaly oS G AdSl g a ggdall dnally

t ) Y1 (Che A ganay ASLA

Juad) cbada pLEN —1

Eng. Mohammed Abd EL-Kader H



Chapter 5 Network Protocols

clibad) Jliia) 5 Juu Y -2

LA Gl gSa dganal -3

J—ia NetBIOS p—s 488 gia cilBodai i & S pdl) (o S dwadind Lulda NetBIOS qual 2 4
ClSudd) G adal) Aa gl dasd ade 4 (uliBal) 13 ulad) cudl 5« IBM 5 Novell s b g Sia

.Routing

NetBIOS Extended User Interface a—w NetBIOS g—a (38 giall b g g Soa jlaa Ao 3l
9 ULl (38 aSad By g Jlad 5 apw 9gd AN e JA5 JsSsign oo Bke s 5 (NetBEUI)

o g g pSaa (e clndll cliylai g N S99 S g (B gha R g cplladY) (o Uy aads

D4 5l daly g Routing cililed) aja 4 gil dasd ade 5¢d J oS 559l 13¢d ulild) Cuandl Wil
AQEY e cllbyd) aja s Jad) jlaall aaas -1

L ) bl 138 e adadl dngi -2

B! JS L) ANy W il g Jilul G a g8 NetBEUI JsSgign 8 4 gill acd atad ) a5 g
oV 20 ) _suall clal S caulia JgS ool 138 ¢ aad 13 g caaaa Sl ) gt e Y
it b g g jSaa Suh g (38 gia A S gl 13gd s AY) gl (e 9 . (Sea 200

I'PX / SPX Protocol

Internetwork Packet Exchange / Sequenced Packet Exchange Js—Sgign oY Jsliid
A0 g (e labad cojghai B g Novell cilsud A dasiiual) < oS gigmll ¢ daja oo Ble ob g
O gaal)l ol oS g8 g yal) (ST g Y oS g8 g yal) (e A gana (pa (98E daJal) 28 .. Xerox Corporation

. SPX IPX Laa \g3d

Aaxd ar By g 5« Ade daild NetWare cilead alina 9 4l JgSsigu o8 Bk o IPX JgSsign

== e SPX JsSsignm Lain ... 4 i) 4uald acyy 9 Connectionless Jualy) dase g day

Eng. Mohammed Abd EL-Kader Eﬂ



Chapter 5 Network Protocols

e Bdka g cililyll 3dahy St gy g Connection-Oriented Juaiy) dgay daaa J&5 J oS gi g
Jgaaaat g eUadY Gildig)

M 8 IPX / SPX &aja i jpan (ail
g o N oS 559 5 A — 1

s Uai¥ly atatl) g A gill po -2

BN A g =3

Ul Jiai 4y g 0o Wl
.hid NetWare ailsud e ol —1

L AN Ay Juall @ge Y -2

5ue sh 5 IPX/SPX aoa ) i ¢y sSal i gou g jSun Alansa 53 J5S 559l 543 NWLINK JsS 5850 Wl
(b Aaladind (el (e A (A A ) A3 g A gl duald aody g o g e SR JS S0 08
¥ o3 da NWLINK ¢ daadle iy ¢80 g Novell g cd gy Sa (0 IS cld Jo g giad LAY clind)
3 NetWare agie PA e claglal gl clilall ) Joaagl oy alaly Jany St pas o gobiiey

. NWLink ) 4Lzl Redirector Jdalay culd 13gd ¢ (usal)

cililal) e Input/Output el Julic) Alega 4Sud gl (e £ 32 4l Redirector ciy i (Sa

tdgle ALY (e g o AT allly AT jignaS o 4d dasd ) g 5 Bale) A

1- Microsoft Client Service for NetWare (CSNW).
2- Novell NetWare Client for NT.

Juall (gadali Lgda Ciagl (S 9 1980 Ji gl B Jualy) o ¢S gigpm (e Ao gana aghs i ASd iy
i NS gigm daa o il g AQd e (p Al Cpmian (a8 gl g Lpaddl) (hgiista B gl o

DA oY S gl peali & 5 AppleTalk awl

Eng. Mohammed Abd EL-Kader ﬂ



Chapter 5 Network Protocols

Sy oo il ) Jsa gl oo Jsiwal) 84 51 AppleTalk Filing Protocol (AFP) -1
o i) Jsa sl asti plle) oo Jsiwadl o4 52 AppleTalk Transaction Protocol (ATP) -2
.53 gualall Lgliga
Juall g Ji Jessig e 2 90 Name Binding Protocol (NBP) -3
ATP.J sS85 558 5238 Jars 2 50 AppleTalk Session Protocol (ASP) -4
calibal) J& e Jsiwall 4 50 Datagram Delivery Protocol (DDP)-5

clbimud) A o ek a8 Digital Equipment Corporation Net (DECnet) < ¢S gig s 4aja Wl
DA i as i A g Jlliand AS pd S aa A8 gia 0 eSi bl G AN (e

L) alsd -1

Fiber Distributed Data Interface Metropolitan Area Networks (FDDI «i<ué -2

MANS)
Jaldl) g dalel) WAN ciud =3

duald Ly acxi 9« OSIs TCP/IP ¥ oS 59 5 cra MS N S 589 0 () 4Lyl DECnet a5

s

alinll fillgagignll o cyall

sih (s =S « NetBEUI 3 TCP/IP Laa Jii 8555 Wil ardiad dglas dSpd o 505 5t
el o AN AS i e cilagliall JA5 & Jad TCP/IP S8 gig b ¢ 558 (aluad Al Y oS 55 g 5l
AN ASei Y oia Jia B cAgdaall Al e cilibll J&5 A S Jlad o ilid NetBEUI J S 555
() Y JgS 590 9o NetBEUI JsSgigd dan agilsalid didaal) Al poo Jualy) (jgatiinnal)

. TCP/IPJsS §ig s (gadiiioy agith i i) ASudy Juay) ) 931 13

Eng. Mohammed Abd EL-Kader @



Chapter 5 Network Protocols

. Protocol Standards aw) (pilida cuadia g cpricaa Jd (e pdied Al <Y S gig ) Jo gtk

D-oliba el C oS g9l pda Jia Ao (LG A il cilgad)
ISO | laidl g : The International Standards Organization -1
IEEE.) aidl g : Institute of Electrical and Electronic Engineers -2

ITU.baidl g : International Telecommunications Union -3

Dm b alud) EDE ) LgHida g Cama Y oS 9 g ) amdi
Application Protocols. cliulail) < ¢S 490 —1
Transport Protocols. Jiil) < ¢S gign —2

Network Protocols. 4sui <N ¢S 390 —3

ULl Jals 8 Liaga gadliig Protocol Stack ¢w Llal) cilidall & cliplail) < o ¢f g 0 Jand
D gl (a9 il G Jo Ul (gady

SMB 1 jlaidl g : Server Message Block -1

NNCPs 1_taidl g : Novell’s NetWare Core Protocols -2

FTAMP i_Laidl g : File Transfer Access and Management Protocol -3

D ANL Aaldl) cliudatl) e oS 68 g 0
FTP.\ laidlg: File Transfer Protocol -1

Telnet -2

Lla (8 A giun A5 A o @) Jfgaasl) c Jualy) Cluads b g ardiudh JASY) Y oS i g Ll
t-obiba Lalial crag 3 g e Al ghial) cila glaal) dBag 3asa

NWLINK. < gwg Sila S g5 90 Cra JBLY 5 Jalle

NetBEUI. JsSgign cra JBLY ¢ 3adle

Eng. Mohammed Abd EL-Kader @



Chapter 5 Network Protocols

SPE.\ jlaidl g : Sequenced Packet Exchange -

TCP.)_aisdl g : Transmission Control Protocol -

t-olila A Ll padliig Link Services da ciladd ASudl) <Y oS gig g adli Laiy
Lilaglaall A gl g Aigic —1

) dlee B plad] oo i) -2

Y Bale) cililh aa Jalail) -3

Token Ring. g cui ) Jia il cpa 33 cliy B Juay) il 8 paas —4

f-olibe O S gig ol sda o ABY) e
IP.V_laidl g: Internet Protocol

IPX.)_uaidls: Internetwork Packet Exchange

Eng. Mohammed Abd EL-Kader Eﬂ



Chapter 6 H

Integrated Services Digital
Network (ISDN)



Chapter 6 ISDN: Integrated Services Digital Network

Integrated Services Digital Network, (1ISDN)

claa Al 4 a8 ) 4ui ) ¢ Integrated Services Digital Network — juaial ISDN s
GGl (a8l B US g A ju ASpdl) 038 JBgE g ¢ B3gAY) G L) ) LAY (AT Al A g Adalsial
o g cdy B alibll g gl g jgall g Cigall JE A e adaind ... adgall gl g gl
s gt Time Division Multiplexing (TDM) e 4 aladic) DA e ell) g DY) Gl
pddiecd ol BUB U< ey g DL yie < b Bac s LAl Alld g aalg cdg A Claddl e Ao gara
A LAls 5 900 3UB IS Jray IS o AT ) 3B (e JEIN Al 5 el e Badaa 338 [SDN Sl

Lcibgl) ) gha

5 ¢ AUAY g sigmasl g o Jasl ISDN Access Interface i ISDN — Jsash dgal g a i

: cuigals ISDN o

1- Basic Rate Interface (BRI).
2- Primary Rate Interface (PRI).

Dol Lagh aSailly cilga) ol oda g
Ll dﬁkﬂ -1
LJualy) DA 5 giall @ g58Y axe -2

Eng. Mohammed Abd EL-Kader Eﬂ‘



Chapter 6 ISDN: Integrated Services Digital Network

gy o gD 3B g B il (e oS A g dualdl) Cigull 58 pall clS il 3 BRI aadiu
o CushS 64 N Sl de jun 0 gad g gadll g Ciguall 9 clibud) Jii B BURY addiud ¢ B+D 2 Jga gl
Ao juy Jaxi 9 pUadY) (e gAY e MUY g JlaYL aSadl) Clegias Jead D BLAY andiod Laiy 450
—& Jypaall Bonding e dules aladiuly B (piUll aan Say g ¢ 4l A gl 16 ) Juad

G B cyslhs 128 1 Juall A4S e

Jo—asl Agalg o gD 5L8 9B 5UE 23 (e (oS A 98l ClS AN A PRI addind Laiy
o CuslS 64 Aoy Jaxi D g Loy il g3l JS g B+D 30 (e s PRI 8 Lg gl 2 Wi B+D 23
sl Juai 3B L gl A g) Al B culasa 1,536 L) dgal gl o3¢l (s guall Aoyl Juaii g A5

Al b culage 1,984 L de

4 Ciilgd) dasd andis ... Twisted PaireDlud asdiud g ciilgd) cils & J@ e ISDN dadd 65 Al
ISDN (e csbad ) AL gad ¢Sy DLl 0 (e 3 JS 9 Twisted Pair Dl (e gpas) ol Dl
gUiad Laly g a8 ISDN Jashad i ) Bl Al 5o gbiiony i JS i 438 3¢

Qo) Gl 13 9 L liad Y ALl Jaghadl) (8 Jaad S 4l 4 43Ua ) [SDN hglad

. ISDN I Twisted Pair &bl ¢ aa) g z 55 G5l 9as Cadiinall

1- Network Termination Equipment Type 1 (NT1)
2- Terminal Adapters (TAs)

1of Ugiua A 9 il ASd 5 gl Cm Al sl (A NTT 3 gal uas
4 Sl ABUaY ,dgn 9 S/T dgal g cd Dlad gl N U dgal sl o3 7 sa el gl 48y el Sy 5o
. Multiplexing algas alidll 5 ISDN ko glail

Eng. Mohammed Abd EL-Kader 2 B



Chapter 6 ISDN: Integrated Services Digital Network

8 A acny 9 Dlud af o 09%e 98 9 NT1 Slga addiiciadl 3 3¢l Jaay o) il & S/T 44l
. ISDN e 4881 gia 5 3¢

DOmamd ) ekl B gl g cluSlil) g i) gedl e addiciall 3 gl acdls

ISDN-Ready - 1

Not ISDN-Ready - 2

et op g NTT ) 5l Leluasi 8 8 340 o 3 ke 52 ISDN-Ready Jsi g s
teb L3¢l sda e ALY e g Termination Equipment Type 1 (TE1)

NT1 o gs—iad TET 3 j—gal Gary ... 5508l Qi) § jgal ... dudd) cilusld ... 4y il 2
a5 ... ISDN Laghaiy 3 yila Lgday ¢Say 9 S/T dgaly b zUas ¥ 3 54aY) o Jia g Leldly daase
Jan ddle 4SS @l ale Jsda TET 5 3¢

Termination 3 3¢a¥) sda eud g NT1 — Leday Jd ald dgaly N gliad ¢ AU £ 63l 5 3¢l Wl
teh L gl sda e AU e g Equipment Type 2 (TE2)
L Asmalh 8 jeal e ... ALbiladl cluSEY g i gl

O Jasailly a gl AN & g Terminal Adapter (TA) .qews ISDN Jaghi s TE2 5 3¢l 0w 4gal s
tea TA Lo A8 e 5 ISDN alaly JuaDU ISDN ae 488) gial) & 3 52D zrandl <Y oS gi g sl
ISDN Modems ... ISDN Cards ... ISDN Routers and Bridges.

(Ldie S i 9 Al cillay Andi A 9 ISDN iy Jia) TE2 5 3¢l (8 Wlils 5 B TA 53¢
pda (5 giad g ¢ Juddl daliil ef ac i g ISDN Jaghidy < jiguasl) Juasi Al Cladgall Jia L &
feb W glaadin gRJ-11 £ ¢ (e cpdiia o cilaagall

Eng. Mohammed Abd EL-Kader Bl



Chapter 6 ISDN: Integrated Services Digital Network

oSl g i Juagl -1

. zakonczenie

/ sieciowe

B
L]

telefon ISDN

U B I R L I

kOmputEr”z wewnetrzna karta ISDN

CSIT dgalg A sissasd) Jagl -2

Eng. Mohammed Abd EL-Kader IEN |



Chapter 6

ISDN: Integrated Services Digital Network

BRANCH OFFICE LAN

CORPORATE LAN

Vi ERANT ek LINIX

iER

L) asdied A gY) ciladgall oY Adiladl) cilasdgall e aalddh) o Juady) ISDN ciled ga aodains
Jualy) aodiicsi ¥ ISDN cilas gad 13g3 (A dilail) <l JLEY) o ) el Y 5 AY) cilad gal) Lads 4

. ISDN h}h&@%&@k}am ISDN Jsua g cilgaga W

Fresdgo 100IH

. ISDN 3 ¢l aa ¥

D Oplaia ¢yl cpa [SDN alas ¢ oS5y

Telephone Company’s Local Exchange. ciilgl) 4S jil Aaall Jpasill S o —1

1A algad) o Jgiea 9a 9 ISDN I daad o) dpallall A2l pa (92 3Y Jaga Jpaill) JS e sy
ISDN. allas ‘,a Jualy) <Y o8 % g g e Jaladl) —1

Al Lol dgal o Juids g5 a -2

LOgediiciall Lgaling f Lgathy A1) cilaadl) aa Jaladll -3
ARl ALalS dilua -4

CTE2 5 TE1 ciseid 3eal — 2

Eng. Mohammed Abd EL-Kader

N



Chapter 6 ISDN: Integrated Services Digital Network

tob La (B ISDN & jraa (adlss

Lol ) Cpaddiial) 5 Sl claliiay dualie 9 4dje dadd 845 -1

Bandwidth on demand. cukl sis duuliadl GUall) A b i —2

Ul e Wa glad ) 0t A8 figa g Aay pw dadd 4895 -3

Clatd b g gd gl g Ciguall g cilibnl) JiH ABLAYLA aa) g ok e Claddd) (e As gara pbgi —4
¢ BANY el ¢ cu DU Jgmagl ¢ Al g )30 B gl ¢« Aulilgd) LA [ Y Jadd (ppaddicall

LoaSW alaad

gl udl b AN Cpe gl gl Jaeal g Adilgd) cilallSall o) ) aukaind [SDN 4asd aladiialy elif Las
. ISDN hi (il aladialy g

fob Lad Jiaiid |SDN 4add e Wil

cdadl) e S B A e )55 Le LgRllss -1

G 8D Lady Apdadl) DU addind JI 5 La g8 Aed ) Jualy) clpils AL e 8 Lgde i —2

A ) G OB addiad Lyaal) cilysil)

Olaa (s} LA (uidd [SDN aldii casS iy cadd () 13¢d () Lgudamy e 488 gia ISDN daliif JS conad -3
e 255 [SDN daliil e o alal) e ¢ AY) ISDN radiicus pa Jualy) aobiivdie Sliy
CCITT/ITU.

Eng. Mohammed Abd EL-Kader o B



Chapter 7 H

Virtual Private Network



Chapter 7 Virtual Private Network

Virtual Private Network

i Client
' agence B
T
Clignt s

agr:n::e A - bl

ilntorn;\
\/’11

VEN crypté F|| 2w ail

; f_ )

Teaser

et

;3

Serveurs cient

T e Ty P e 1y ™t o= el Iy

T
Bl

: VPN daldll dusa) iy A<l

by s AN A A e Aol cNLal) AW 4 g Virtual Private Network — jLaidl
Al Jmaad Aalal) cud A Al aladind PIA Gag e Bamll a8) gal) gl ALl addia (e el
e a3 aBl) Coplad) ae Al dialia jlauly cLaN) pd g o VPN daldl) o) iy

LSl Adle A g0 Aty Jaghd et

£ 9= (i Jua—N) g J—ial gl B g b gal) 3gand) ol Aol dud) i) Al dlaladin) aa
JBly ANLa Y JAY) Jall s Ll g L 2ol AN cliluad) oo LRI (i Lalle g Lilaa diS )&

-

VPN &) 38 ASuil) & juaa

Llae Lo ) Bl Q85 401 DA G Jual) dua gl ) ABLaYL AAl) oda Jaay La aa -

gladliad Aie Llgay

Eng. Mohammed Abd EL-Kader Eﬂ‘



Chapter 7

Virtual Private Network

Bl (SLY) (pa Cpaddinal) Aoy ) g uSWAY g i) 4GNS (8l -
L) gadl g Al (e do aoluy Laa 4y 98 cLal ¢ ja) 4slsa) -
WANIGE ) LAN dsd 3y sa Ailsa) —

csAY) JlaN) Jilug cpe Ulal isT -

Agalle GGl s LAY o b b gl -

VPN i ady) duddl el gSa

PAY U pSall bt Weldd) w8 A VPN Al g o8 e sl
ciry (8 Al aadies JSI Aald Glaa g o
oAl § GAAD Ales gl sy Jia Sl B3¢l CligSa o
.Jualy) laadl VPN adld o

-VPNMSJ\J!‘}SJAO

e sl e e (e 2SN AL ASUEY Jaad Ml GSE da

i [P ¢ gis aa DSL iy i i) ASudy Jgaga (1983 VPN 1 adld o
. DHCP dasd Al (il 3 AU a0l o ¢ 4o cufia 98 VPN ) a0l o

L0908 AalS g anly A A Gl agd 1l Syl s3as o

ccadl W Sagay a gl o) Wgalaual qu ity Jualy) Gusadi o 338 e3lal) 3 gl o

: VPN Aol i8N ASuil) e oS g g

Al Alma Y oS gig AU g VPN and Lgild e A) 3y 5h o Intranet ciud ) Jeaa sic

A9 Jual) (e £ sl 13gd

Eng. Mohammed Abd EL-Kader 2 B



Chapter 7 Virtual Private Network

Point To Point Tunneling Protocol -1

2R e e g Gob oo cu AN JA Wiilaa Gladal clibud) il g8 Gua « PPTP: ) jLaidl
. MICROSOFT POINT TO POINT ENCRYPTAIN o

Layer Tow Tunneling Protocol -2

L Y e Ldla) die cliball Alaa el Glaal IPSEC JgSgigm addiiadig ¢ L2TP 1 jlaidl g

-
Al gl ULy JalSt g A (jlaal axdiuy g INTERNET PROTOCOL SECURITY s IPSEC —
. VPN cilSed ) i ay) e

: VPN Al dy) Asuill (5 atl) qus i)

8¢l Ba (o 5 Aald A4Sl ddaud gy Alllg LA 138 L gl il Ol il i Glia ) U e JUEEH)
o i i A ) Adaud gy Baslila Jg Aa o ddlida (e gl Baeliia Gl B Ailaa CilSud )
oAl Al pally ol g dan Al gia Ao ja ) WL el Al 81 ASud o LAY asail) 9 JAdY) Jad)

VPN: da) 8y dsuil) 5 S8

Ay Al 7 pan gaddi ) ) cpiligall JLSy Jles¥) Jlay CuSall c AN Al aladia) 8 3 Sdl) (adli
2 Ml ol g il gleall g el ) aan D) Jedall Jand) jhay Aualdl) ddaal) AEN ) JsAA (ha
el Jha e Ty il s U ) GiSal) 7 A adaal 65 e U algal)

Eng. Mohammed Abd EL-Kader Bl



Chapter 7 Virtual Private Network

VPN: &) a8y dsull) Jus 4udss

s ila glaall pa Jalaille

830 ) ol slaall apadl aly gy ln sl (3 B iess s JSE 5 e sl Juial g Joe ) o
IS g Jatianall 9 Juuyall )53 Jand i IS i AN) Al o Ll Ades Jagudl) B jial) gl
Sl Sea ) dsash 3o cual din g 1o 5L § e il

AN e JEIN) oL cila glrall g ddlane
9 RSN b gil) AL ol g W il oy i) puen G i AN) Al o Bagagall phliall ) ki
laglrall (o pgdis ¥ g AU Cdliy el any 3 jddiall i) 038 CilRS alyg Ay ga (e 28U T Ju jall
Tunneling. s sLiily ddeal) 028 candi s 4l Jau yal) () 535 (5 g

Poial) () gl ga g de gad) 038 apan g ide
ASpa) adtuly 4l Jsia el Gish e L (e 25 % Giinad) Jgad ) gl Jsmas
b o el b Lela) g s AT B e lgai i cilaglaall apand alyg B il 8 ol g dpal jiBY)
gl ASEl JANa Al S pall

VPN: Ll iyl Al gaadad <l ghad

) i) ASEY lasy Lagd) dua 2003 90 Windows 2000 Jia

ey aldd) [P i i) S sigm pdy) o Jguand) dilad Gl and o &y (ald (o (gl aB ) el @ cuage
Ui and o Jguand) liSay ol ciilgl) aB ;) Jia Lalai ALl el ASUEY 1 Jedal & (e iy (S

agall (udly 58

)z liad da IS8 Al i) Al Jidd g s Ui aobaied s ASEN GladlAS Jaall 5 3gal (auadde
d L 3 Aua) a2y = X

Eng. Mohammed Abd EL-Kader N



Chapter 7 Virtual Private Network

A ) A5l Zasla 53418 Janl) Lgiigd Dulaall S JA13 a3 3¢ 30

AT PUEC IS PIN

S Adaall A G Jaladl) 8 Jglmnall g g Apl BY) AN A 58 Jaall Aligd o a3 Slga
Network Interface isud g8 2 ase Al ) gliady o ) ASud gl AN G ale

A cl Jalatyg e Al Al e Aldial) g A Ao pal) e glaal) ae Laadal Jalady Euay «Cards
Adad) AaY Ja)a LS jaty alaty g il gleall 5 jiual) Ggadl aa

P W PR EC R PPN
290 ClalS g Craddiicaal) slond 4d (A5 AN 2dAY g2 g Glaill B aSadl) & adAY 138 daga (S

il JS) Glbadlall ¢ glua aal ol g

o Aalay A g Andl BY) AQEN A cldlal duadd e sl g il Alaad AdAY 138 Gamady
RADIUS PROTOCOL (OR) IAS - Internet Authentication — <z el JsS 585

Services

AU Juati G g 1) B Y] A
) paat g dpdal Y AGAY o Jualy) g el of I8 Algl ) ISl 7 A s se Sl o glisg
Windows 2000/2003. & 13 ddgu dalaadl 038 g asiieal) oS g8 g sl 9 Apual y38Y) ASEY 44 g

VPN:4sl i) ASudd) Lgaladiiad aal g cibula)

Bagaae Ciyllhy elll g Adlucal) CuilS Laga Bacliiall 3 3gaY) g clSudd) Juagsi Ao 38l L& cilulay) aal
Cua A gid) g S AN A Ll Gadli (ag Buae g LElaladind oo W ... ol o Alle Ay
Aima abuBl a3 ol Jlee¥) BTy Adaal) agiSud o Jual) o Guddiil g (ptel) JLS aoliiey
s el bW g clbdd Sial) ... GBS e g A58 o gady oDl daly Claglra Juagl o) claddadlly

Eng. Mohammed Abd EL-Kader 5 B



Chapter 7 Virtual Private Network

S g WY Anal e ol el Ala daglial il Aaldl) 4GEY ) Jsdal O sldd) oSalian

calladl b oS g (e

VPN: 4l iy Auil) Jo ol
OB A e Lgtbaad Alld g Aadld) 3 3gaY) A AU O i gy e A e
Al i) ASLEY (pa B ol g B dlall cila glral) Ggua Adlas o

L) sl diles
slad iyl gl e ol la g o L) Alead dpwilly
Layer Two Tunneling Protocol With IP Security: alall zUidall g 43a )l calglll aladicde

AL AR Sl N gliaty pea) ala B caand L Y1 Gl il s e A8y phall sda &l auaig

& 44kl s 3a g Point to Point Tunneling Protocol: dkii i dkdi cpe Jlu ) J oS gi9ne
Juay) L AJA S oY Windows 2000/2003 ulahi Y Ll ua 4d g pally Jpali L Aial)
Co 128 Al dddl) 568 o LaS dudal i) A<uidly

Eng. Mohammed Abd EL-Kader o B



Chapter 8 H

Dictionary of the Networks



Chapter 7 Dictionary of the Networks

Dictionary of the Networks filauiill uugnld

e aladl 13 A dasdiial) clalSl aal i my ggd .. G (s die S L) agall g psiual) G galdl) |38
danal) Lhiaa

P ) dalS na
AT Guua g cdgallal) A0l g ¢ International Network ¢y 4dida INTERNET (l@ 4 5ulsNU
¢ allall Jga A2 100 e S (B Sigaass (e 10 Ao b3 be Juagy a sl i) (b claibiany)
Ctd Cpeianlia 3 B ) ABLGYL dgaga i) gag laala g Sl ) 8 5gaY) oda alina 4Sla 3 gady
Gatian o AN claa ) Gl aaf sda g cally JSd i i) Ay A gun ga Anadldi 3 gl ¢ gStiay
50 Gty e — el yil) ¢ gaddiinn (pdl) GaldES duwdlly Jlall i<y (Logd  alads Aadldd) 5 gal) amd

Lpddliaia () gala

World wide web :cug ai g a4l

s Aapi ya gal Cladia (e anal) Al ALSES A9 qug Adabay o W3 5§ WWW W Laidl
e ) g i i) o o AT sk o e Sl e g gl B pad) ASa gali L. ARy
Cud L) e AN (PA agly sl dlag) Guldl Ao Jgsd (A 9 cla 2 pleia Jlaadad il Latis laal g
b - Links - Ly, puay oll e ASpc) el b ol (e JAS) Ay cuunnd i i) AuAd 390l Aa gl
. Hyper Text awls o ad by g ) 038 g (i AN o Jd8il g

-

L LINA|
Joy i Gl cdglaa Lgtingaday (4985 O ASAN Sy g ccilaglaal) Jobs Jal e laa iS5 o cpilga duay 2
(Local Area Network 4das dilaia dSudy oo Of (S Lo 138 5 Uil Japa Ao La 40 8 5 3¢
(Wide Area da—ui g dihis 484 aud Mol e 5 3gal o da i 20 4S8l (usallyg “LAN )
£l g cdyalad) Ciilgl) Audy BIai (JuaDd Adlide callud gl il andis Network "WAN

LAl Ao g ) dald A g Gl Ala gy

Eng. Mohammed Abd EL-Kader 1B



Chapter 7 Dictionary of the Networks

(Server) :asal

ddaa g (LiSa Luadld g Bale aliaiall aUBT (99 AU Lo 5 gaaSl) dadi) Jua gl 43lS (2
— A )l il 38T aodiian g ccilibnl) (e B S CilaaS (380 AdSay S S (588 At L (Jas
Nghjgkad ol ¢ ddaal) [ adAD Al (b o - i ) - cudy 9B - 6 gaadl) el

(Client) :atal
ISP d—asi jhga g o 3 5 gaaas calhay Lasind ¢ AT J3gsaS Jlga (e Aaddd) ullay a gl 5 gasaS Jlga
. (Client of ISP).4eadl) jb gal ali yytiay 438

System Administrator :aUail J siua
Bae ()9S 3B .5 sl S Al B yigaaS B )Y (8 Jsteall padil g8 9 SA L) ol el B aidy
lgaady gl ) ol Cadall ) glasall 138 Lgs p sy A algeal) ASHA (o piua el s ) (alddi]
il gaall g cilga gall g ilad gall g lagUallS el y 5 gl cunlilg Jadall AaBilY il 5 culip (g J) g
i g A jala—a daeby aghy o) GadEN ga g . AT ) addicia el 481 a9 Llaad) ) jaa g

. slaal) Lilua g 4 ) N.A@Jb Crmaddlioall

(Agent) :Jses
cilaglrall Joldg dae) Ales 25y 51 AUALY (ha ¢ ) & ¢ (Client/Server) 3g3all/dsand) alai 3
. g3l o Host cisiaal) gali 0 4l

Proxy Server : sy 5 aila
g (ISA) Jia pmg cdgu (98 o W) Glesi sag ¢ Firewall ¢ i aadl dae 8 dpdy uS gl

© A
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s LAY 4da Aglaa A .l AN Gy i AN ¢ Adaall dgdhaial) IS cp 20 gla alla B iy gali
i e AadlB LS g LgdS jedan <13 jalall eNLaN) JS gl 13a sy . clilaial) oo ASudd) Ay
clidie & el o yay af ol g Jasan (2 ing o8 i AN () et ey Wiy (aSy ) alla g8y ANV
Al Adhaial) AQA) gasdiun podiioy ) A A JlddY addaii Lag a3l J ghmne olSal A0l
dima pdige Ao Jedall il o ol — LIS dage — g Wliaiie; agly 48y )k 9 .1y Juady)

e ana ) A gl e g WAL D) el Y1 e s Uy qutlal) 13 LdiG a g8y ety

(URL) :akiiial) jauaall cpma

(ol AN Ao g S aBgall o giad ASIY A g8 Uniform Resource Locator ) jLaidl sa
Migd ¢ Jldall Jun Ao 4dd) Jpasll ura G sie J5Ral ¢ Lash (ama pdga 4y 23 g ) (S
AN AN e ) Gk alise ) She Jpaglls i AN o Cra pliga ) Jsasll Cara O g
. http://www.islamonline.com/ s 43 ua\ll URL & ¢ URL — 48 jaa (5a

Firewall :4leall jlas g oG lasd

ZUAD LN — kil aa) g olad) B 3 o) g el AS At ey LegalS ol gal sl ol 3 3gaY) B Al jala
copr RS Al Calibial) e Al Alead Bale Jeriey  lga A WD s Ldpeaall ASAD (e
S (A Claglaall By ggd i i) ae Ylall gy A (5 fHgmall (Gl o gl o) Al sa g
dlee il Gaali Ui g8 5 . Aaleaal) il glaa ) Jma gl (Sang e i) PIA (o linnapa B Sl g
IR B e ol e LAN ddae dud o 550 gal) < jigast) o J A

Protocol :JsS g
clibl) Juay) dis Lgeld) qual gl cile) Y s A dan )l Cilia) gal) A Yl g il b

AEY A ariaal) s UadY) e (38 5 Jeadeaill g o gil) 9 Gl O 68 689 ) it L gDl g
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IPrcd i) Jss s

—il g TCP/IP Js—Sgig a—ilay Laldl) 4a) 48 2 Internet Protocol Jss i < il

= Gl AN JeSgig olsis IP Address g ... Wy Juadl cu i) ol ) Lgaadind

(TCP/IP A L) Aist! ¢y p o [P ) ) gie Sy ASpdy Juaia i gaaaS ISy aldd) ) gind
Clada tal) b sale Lgusi LAY cpgladl a9 (FQDN) 4 a 4 212.26.66.3 JisAddress)

daa i oy Llia ASpd)) A olg Aoal) o) giad) s alida 4 gl (S1g <850 sa Aidad) o ginll g

AL Githal) Bl o il ) A Al ) giad)

(TCP) :Jailly aSasl) JsS5ig
< AN JeSsigm ) Glaglaall el JeSsig sl 138 gt (Transfer Control Protocol) juatil

A ggda Ll g Al Jgay cpa 38U co Jgina a glP

(HTTP) : sl (ol Ji5 55
Llanind aly 4 gy 433 Al Lagaill a5 43 « Hyper Text Markup Language juaidl ga
—edaal g Al a0 LSt (Al iy gt Jad Mal  Jeadd cuilS Ll AN g gl Clatiuie Cina gl
=23 s A B S Juualdli g Ayl bl M) g o gealll g o gua )l g Jaghadd) elld (B Lay ¢ paliad) (lSag
=il 431 Standard Generalized Markup Language, Jua—ii) SGML (s 4 b ds sana
by ol ¢ AgSial) AS,A0 3y e giualll (Saall G Jaad Al Ay - Al diagand
Gl gt ta ARl Al ) G (e AdSay Laa A gl ASAN ARG o B3 ga day AT o

LA g o Basa e

(FTP) calalal) Ja3 JeS 6 g
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Gl iig £ gl pa Bai FTP acay ... cililal) Juay) JsSsin ¢« File Transfer Protocol jlaiil
AU gl g ASCII 5 EBCDIC Lgia cclital) Sl )

(PPP) :ddass Y ddadi J oS g g

o il gl Jaghad Adacd gy el Y e clilal) g3 Jalll piluw g saa) Point-to-Point Protocol
Cal JI g ¥ s LdadY) sl g cilibnll i Ay i gs PPP JgSgigs SLIP (A s AY) dluugl
skl

(POP : Post Office Protocol ) il e JsS 589 s
A pd i guaas (B Alil) G A0 addieaall mracy o (9 AN 2l il (B JS g 1B addiey
. POP3. 5 POP2 5 POP alaill 13¢d culagds EOG ellia g ¢ day Lasd Lgola iy a gl S daddll yid g

(SLIP : Serial Line Internet Protocol ) : Jedaiall Jadl) g3 cul i) oS 59 40

gl i 5a< Serial Lines Aladaia aghd Jdo [P e i) J oS g8 g Jibdd! andien JoSsigp 82
. SLIP si PPP Laf aadiy 4add 8 ey 2ol ) aic Bale

( SMTP) :hased) &yl J83 J oS 555
B3 O (A9 ASN) & ) JAI axdiey J oS g

(PING : Packet Internet Grouper ) :cu i) A< aasa
) U g L) ICMP saa it Jla b elld g 4 gua gl 5 a8l LAY addliew mall
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(Domain) :Jaal
 pllad) gﬁl.g.a.zua‘g &5 gaS ASud (lSa dany A DNS 1 (e ¢ 3l &3 ga

(Router) :4a s

LAY e A al) claladl paaty Aaldd) < ) 8N A4 5 guaS Ul

(DNS : Domain Name System ) :Jgéall ¢laui alkii
—) Domains.. Jgiall g slawall il i gusasll A8ihal) [P Addresses 4uSudd) oy gliadl aaait alai ga
Domain Name Js—3all sla—ul daad ... L8 Lgiy Juall cilaglrall (pa Al (pa ¢ 5SUDNS
IP A& ugic N Domain Names Jsiall slaul Jisals ashs gali 08 5k AService

.Addresses

(NETBIOS : Network Basic Input/Output System) i) cila Al g cOal Al alis

ad 9h Al (udl ASAD cladd Jlariud g e Eaadl e DOS alaly Jaad ) 8 3¢ mamy

L g g Ska latia (Al g JSd padieg dolaae Al S 9
(Band Width) :gdaill () e
il gy Gy @il o e .. daa cdy B e bd e Lgdla ) dliSay A Cilaglaall ApaS A

. (bps) wisig Bits per Second 4t b

(Bits per second): 454 & <

Ll J8 Llae o U Al JS A gal) il 33 08 9 BPS W Laia)

Kilobits per second: 4l 4 <y gls
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1024 e diledaly Gulds (il J&5 ddes U 400 JS Ao pall clid) 23e 4 9 KBPS W Laisl

(Kilobit) ey sls

LS Ay dBal) st B Bale axddudg ey 1024 Jalad (b Basg

(Kilobyte) :culy sls

Ll 1024 Jalas U.ul,.é daa g

(Megabyte) @yl Laa

.l 1048576 o culy LS 1024 Jalad (ulid 5aag

(Dial-up) :Ju<ad
Al B Y (uSe A9, AN daddy adga aladiuly ggasasl Jay )t ISDN g ¢ glalill aladicd
Al e Jans o dlde 48 Ll e Juaad S 45 Ly ) g Permanent Connection

(ISDN) :3aa gal) cilaadll dad 5l A<l

Gl & I g giad Baaa L ol eSS & Integrated Services Digital Network —1 jLaidl
LAdalgial) QLAMMJM@J e ) ARHE eNLal L&Mjﬁh\;%mjé@)j@%
At A JS Jae Jad o Lt daly allal) plad) asan o sl Ay el ASuAd (ubda A g
P (e ISDN ASpditly 3 36l Ay g ) 5 gl el Al 92 ) JalS (hal i oty Jlas ) aldiy
i gl Jly) Ao BB 0 9Si 0 e ISDN Aabady) (Sl (AlaiSa grual Ladie . Adasun 4puld Cilgal g
Aladie COla g EOG Ala Qs daga — 2al g lad B Clilug gaadg

(ISP: Internet Service Provider) : s il dasi asia
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ddadi ya Al 2da g (i ANG Jay ) o Jguaall Ll &) S8V - Bale — addiual) aghy AN AS AN g
. CIX A slac¥) clspall saa) (e B pdilea i AN

(Gopher) : jis daaa
Oa Gyl ddes o aaing gh g i AN aladiad dules Jaguad Ciage 43S Y U pauina daaly A gha aliS
Sy Telnet adl gag clilal) ) 3 LN 4iSay .. GOpher clilal) Jaig giligl 351 81 Al o8l DA
L e g WAIS cila glaa

(Telnet) :a e Juad
Chuda 5igaas Ao 0 g Joy y pddieall racn g 2y (8 oyl Claddd (g e i i) JeSgig 0 0
cdmal) Jgaall) Gl (e g e AdlS g g Sela

Port Number :iial) a3,

L ald ) LgdS BUara cuils g HTTP g Jbga 9 FTP Slia .o i) maliped ol i) 7 Ad/JAN o\<a
= e el cilaile Giaii (ddaa Miey dlag die 3l i Ad e (e s gaadl) (Saly (SI B B
25 1 dial) Jarie s SMTP (SgaSW) &l JsS 55509 80 el HTTP cilaile Jaricdg ¢ 70 idial
. (URL) ¢ sindl (B 5 A1 ad apaa DA cpe dpal 58 ) oda jglas liSay . Ladla

(PORT) : (3kis) slisa

Aaad addieeal) o oS AL o gl JB L AN o Cidae fgaaS o (e el gdge yaad
3l gl yall alinad agdll Ll FTPL ald 21 ddial gTelnet b Gald 23 ddial) codudly coygall
LLSila g3l Adialf

Winsock

winsock.dll ey cila dhial bl of Gagd cui N do Jedal ca i 139 Geaing A ol Al
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Winsock A (i aa Janii geal jul) aan s Al o 188 i Y AdSdal) L s JA1S £ g ga
s S AN a gl g agilacda (o SLIP Jay s b gl andiiew ¢ g8 ddaxioy o) trumpet (gaks

. Winsock s 4aus

Upload :Jseas
cpdga po ol Al Bl ) e allal) ) o igaaS (e g AT Cilaglia ) cila JBS g

Download : a3

.edyy‘giwﬂm‘gycﬂﬂwuijaﬂawgﬁiQu‘glujidhdﬁcQ‘x’baﬂ\gé

Applet :za
U pia Gana Jarg Wla ey S ¢ Bada Ay A Jary S aaaa £) gial) 1D gl

User Account :asdieall lua
—alie Jaidl . Lgiilua g Weldd) AUl Jgteee ot A0l Y Jgea sl aSanll Lllantiad oty 43ia) 4]
caddiual) L) il Al Cile gaall (e Claglrag Go8ag jg e AalS o addial Glua

Home Page :sa) dada

.Aab&y.'ayj JAUMLJE;JJ\MUJSSJE &,agéyj &JL\@@JY\J%N\&AM
G 3 ge o Ciladia ) Ade JUEEDU Guulia UlSa (989 ¢ gl (A Y A’ o 4S54 g e
Rl i N Gl W el L g A

Search Engine :édadl d jaa
cdlagh Gy cladia Moy Al Qﬂ%\y&uﬁww&@iﬁwh?ﬂa
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